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SOLUTION: The porous ceramics structure is obtained by mixing ceramic raw material, foamed resin which is already 
foamed, and forming assistant if necessary, thereafter forming a compact, and finally firing the compact. 



LEGAL STATUS 

[Date of request for examination] 09.08.2002 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.ncipi.goj 9/19/2006 



JP,2002-326879,A [CLAIMS] 



Page 1 of 1 



* notices * 



JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 



I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach of the ceramic structure characterized by obtaining the porous ceramic structure by calcinating a 
ceramic raw material, foaming resin [ finishing / foaming ], and the Plastic solid that mixed the shaping assistant when requiring, and 
that carried out postforming, acquired the Plastic solid and was subsequently acquired. 

[Claim 2] The manufacture approach of the ceramic structure characterized by obtaining the porous ceramic structure by calcinating 
the Plastic solid which mixed a ceramic raw material, foaming resin [ finishing / foaming ], and a plasticizer, considered as the 
plasticity plastic matter, subsequently carried out extrusion molding of this plasticity plastic matter, acquired the Plastic solid, and was 
subsequently acquired. 

[Claim 3] The manufacture approach of the ceramic structure according to claim 2 that the ceramic structure is the honeycomb mold 
structure. 

[Claim 4] The manufacture approach of the ceramic structure according to claim 2 or 3 which is the filter of the honeycomb mold 
which the ceramic structure has two or more breakthroughs which carry out opening to an emission close side edge side and an 
emission appearance side edge side, and comes to close these two or more breakthroughs in an ends surface part alternately. 
[Claim 5] The manufacture approach of the ceramic structure given in any 1 term of claims 1-4 which the ceramic structure consists of 
considering cordierite, silicon carbide (SiC) and/or silicon carbide (SiC), and metal silicon (Si) as a principal component. 
[Claim 6] The manufacture approach of the ceramic structure given in any 1 term of claims 2-5 whose appearance Young's modulus at 
the time of fabricating a plasticity plastic matter with a vacuum kneading machine on a 25mm phix30mm (die length) solid cylinder 
object, and compressing it by 1 mm/s is 1.5 or more MPas and 3.0 MPas or less. 

[Claim 7] The manufacture approach of the ceramic structure given in any 1 term of claims 2-6 which carry out extrusion molding of 
the plasticity plastic matter to a lengthwise direction from a top to the bottom. 

[Claim 8] The manufacture approach of the ceramic structure given in any 1 term of claims 1-7 whose additions of foaming resin are 
0.5-IOwt%. 

[Claim 9] The manufacture approach of the ceramic structure given in any 1 term of claims 1-8 whose additions of foaming resin are 1 

- 5wt%. 

[Claim 10] The manufacture approach of the ceramic structure given in any 1 term of claims 1-9 whose pitch diameters of foaming 
resin are 2-200 micrometers. 

[Claim 1 1] The manufacture approach of the ceramic structure given in any 1 term of claims 1-10 whose **** thickness of foaming 
resin is 0.0 1 - 1 .0 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the ceramic structure which can obtain the ceramic 
structure with high porosity, without using inflammable powder so much by mixing the manufacture approach of the porous ceramic 
structure, and foaming resin [ finishing / foaming in a ceramic raw material / especially ]. 
[0002] 

[Description of the Prior Art] By carrying out postforming and calcinating from the former, the Plastic solid for which inflammable 
powder, such as carbon, wheat flour, and resin, was mixed with the ceramic raw material and which was subsequently acquired, 
inflammable powder is burned off and the method of manufacturing the porous ceramic structure is learned. However, according to 
this manufacture approach, when inflammable powder was mixed so much in a ceramic raw material, there was a problem that a crack 
occurred in the ceramic structure at the time of baking. 

[0003] Moreover, the manufacture approach of the porous cordierite honeycomb structure object using the organic blowing agent to 
which it foams below 100 degrees C is indicated by JP,9-77573,A. However, by this approach, in order to make an organic blowing 
agent foam, it needed to heat, and when a Plastic solid deformed at the time of foaming of an organic blowing agent or a plastic matter 
with the high viscosity which can carry out extrusion molding was used, there was a problem of being unable to form pore. 
[0004] 

[Probiem(s) to be Solved by the Invention] Therefore, the place which this invention is made in view of the above-mentioned 
conventional problem, and is made into the object is to offer the manufacture approach of the porous ceramic structure which can 
obtain the ceramic structure with high porosity, without using inflammable powder so much. 
[0005] 

[Means for Solving the Problem] That is, according to this invention, the manufacture approach of the ceramic structure characterized 
by obtaining the porous ceramic structure is offered by calcinating a ceramic raw material, foaming resin [ finishing / foaming ], and 
the Plastic solid that mixed the shaping assistant when requiring and that carried out postforming, acquired the Plastic solid and was 
subsequently acquired. 

[0006] Moreover, the manufacture approach of the ceramic structure characterized by obtaining the porous ceramic structure is offered 
by calcinating the Plastic solid which mixed a ceramic raw material, foaming resin [ finishing / foaming ], and a plasticizer, considered 
as the plasticity plastic matter, subsequently carried out extrusion molding of this plasticity plastic matter, acquired the Plastic solid, 
and was subsequently acquired according to this invention. 

[0007] In this invention, as for the ceramic structure obtained, it is desirable that it is the honeycomb mold structure, and especially, as 
the ceramic structure, it has two or more breakthroughs which carry out opening to an emission close side edge side and an emission 
appearance side edge side, and can be used as the filter of the honeycomb mold which comes to close these two or more breakthroughs 
in an ends surface part alternately. 

[0008] Moreover, it is desirable to constitute the ceramic structure considering cordierite, silicon carbide (SiC) and/or silicon carbide 
(SiC), and metal silicon (Si) as a principal component. 

[0009] In this invention, foaming resin is not crushed, but forming so that the appearance Young's modulus at the time of fabricating 
the plasticity plastic matter with a vacuum kneading machine on a 25mm phix30mm (die length) solid cylinder object, and 
compressing it by 1 mm/s as hardness of a plasticity plastic matter may be set to 3.0 or less MPas can form pore in a request, and it is 
desirable. Deformation according that they are less than 1.5 MPas to a self-weight cannot become large at the time of shaping, and a 
good Plastic solid cannot be acquired. Moreover, when it is going to obtain a major-diameter article in this invention, it is desirable to 
carry out extrusion molding of the plasticity plastic matter to a lengthwise direction from a top to the bottom. 
[0010] It is desirable that the addition of foaming resin is 0.5 - 10wt% in this invention, and 1 - 5wt% is still more desirable. 
Moreover, it is desirable that it is 2-200 micrometers as a pitch diameter of foaming resin, and, as for the **** thickness of foaming 
resin, it is desirable that it is 0.01-1.0 micrometers. 
[0011] 

[Embodiment of the Invention] As described above, this invention is characterized [ fundamental ] by obtaining the porous ceramic 
structure by calcinating the Plastic solid which mixed, fabricated and obtained foaming resin [ finishing / foaming ] in the ceramic raw 
material. In this invention, since a foaming agent is not mixed in a ceramic raw material like before but foaming resin [ finishing / 
foaming ] is mixed, there is no deformation of a Plastic solid, without a lot of inflammable powder, extrusion molding also of the ** 
can be carried out and it can form predetermined pore in the structure. 

[001 2] Hereafter, although this invention is further explained to a detail based on the gestalt of the operation, this invention is not 
limited to the gestalt of these operations. In this invention, foaming resin [ finishing / foaming in a ceramic raw material ] is mixed. 
That is, conventionally, it is not a well-known foaming agent and the foaming resin which already foams and has air bubbles inside 
(expanding) is mixed in a ceramic raw material. 

[001 3] When the hardness of the mixture which mixes foaming resin [ finishing / foaming ] in a ceramic raw material, and is formed in 
it, especially the hardness of a plasticity plastic matter are larger than predetermined, foaming resin is crushed and it becomes 
impossible to form pore in this invention at the time of shaping of the time of clay mixing, extrusion, etc. at the time of kneading of 
mixture (plasticity plastic matter). Then, it is desirable to form so that the appearance Young's modulus at the time of fabricating the 
plasticity plastic matter with a vacuum kneading machine on a 25mm phix30mm (die length) solid cylinder object, and compressing it 
by 1 mm/s as hardness of a plasticity plastic matter in this invention may be set to 3.0 or less MPas, and it is still more desirable to 
form so that it may be set to 2.5 or less MPas. When appearance Young's modulus is larger than 3.0MPa(s) (i.e., when a plasticity 
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plastic matter is harder than predetermined), kneading, clay mixing, and/or the pressure applied to a plastic matter at the time of 
shaping become large, and it becomes impossible for foaming resin to form crushing and pore. 

[0014] Moreover, when appearance Young's modulus is smaller than 1 .5MPa(s) (i.e., when a plasticity plastic matter is softer than 
predetermined), ****** of a Plastic solid will not be enough and will deform with a self-weight. 

[001 5] In this invention, as for the addition of foaming resin, it is desirable that it is 0.5 - 10wt% of the whole (or plasticity plastic 
matter) mixture, and it is still more desirable. [ 1 - 5wt% of] Since the ostomy effectiveness is not enough and foaming resin is not 
crushed by the pressure when the addition of foaming resin is less than [ 0.5wt% ], when appearance Young's modulus of a plasticity 
plastic matter is set to 3.0 or less MPas, firmness is not enough, and when a honeycomb Plastic solid is extruded, it will deform with a 
self-weight. When there are more additions of foaming resin than 10wt(s)%, it does not become a plastic matter and cannot fabricate, 
this invention - like foaming resin - more than 0.5wt% - the case where it adds - foaming resin - a Plastic solid - light - 
becoming — the appearance Young's modulus of a plastic matter - 3.0 or less MPas - even if - deformation by self-weight can be 
suppressed. 

[0016] Moreover, the pitch diameter of the foaming resin used for this invention has the desirable range of 2-200 micrometers, and its 
10-100 micrometers are still more desirable. It is because foaming resin enters the opening between ceramic raw materials and the 
effectiveness of the pore formation in the ceramic structure becomes small, when the pitch diameter of foaming resin is smaller than 2 
micrometers. Moreover, when the pitch diameter of foaming resin is larger than 200 micrometers, the reinforcement of foaming resin 
will become weak and crushing and the effectiveness of the pore formation which becomes empty will become [ foaming resin ] small 
at the time of kneading, clay mixing, and/or shaping. 

[001 7] the husks of foaming resin - wall thickness - ** - if it carries out, it is desirable that it is 0.01-1.0 micrometers, and it is still 
more desirable that it is 0.1-0.5 micrometers. Crushing and the effectiveness of the pore formation which becomes empty will become 
[ foaming resin ] it small that the **** thickness of foaming resin is less than 0.01 micrometers. On the other hand, since resin weight 
becomes large when the **** thickness of foaming resin is larger than 1 .0 micrometers, in case a Plastic solid is calcinated, there is a 
problem of being easy to generate a crack. 

[001 8] As the construction material of the foaming resin used in this invention, i.e., construction material of **** of foaming resin, 
since it is not crushed by kneading, clay mixing, and/or the pressure at the time of shaping, that supple is desirable, for example, 
copolymerization objects, such as a vinyl idene chloride and acrylic nitril, are desirable. 

[0019] In addition, although resin powder, such as graphite, polyethylene terephthalate (PET), and a polymethyl methacrylate 
(PMMA), etc. and shaping assistants (binder), such as methyl cellulose, can be added to mixture (plasticity plastic matter) as ostomy 
material in addition to foaming resin, in order to suppress generating of the crack at the time of baking, it is desirable [ the addition of 
the organic substance, such as resin and a binder, ] to make it less than [ 20wt% ] in total. 

[0020] If it is the structure of a honeycomb mold which has the structure which ******( e d) alternately two or more breakthroughs 
which carry out opening to an emission close side edge side and an exhaust gas blowdown side edge side in the ends surface part as 
the ceramic structure obtained by this invention, it can use suitably as an exhaust gas filter. There may not be especially a limit about 
the configuration of a honeycomb mold filter, for example, any, such as a configuration where the side face of the cylinder of a perfect 
circle or an ellipse, the prisms whose configurations of an end face are the polygons of a triangle, a rectangular head, etc., these 
cylinders, and a prism curved into the character of**, are sufficient as the configuration of an end face. Moreover, there may not be 
especially a limit about the configuration of a breakthrough, either, for example, any, such as polygons, such as a rectangular head and 
eight angles, a perfect circle, and an ellipse, are sufficient as a cross-section configuration. As a eel consistency of a filter, from the 
point of the pressure loss of exhaust gas, two or more 200 eels / in are desirable, and the range of 250 - 400 eel / in2 is still more 
desirable. 

[0021] Although it is not limited, but any class can be used especially as a principal component of the ceramic structure if it is the 
quality of the ceramics, it is desirable to use cordierite, silicon carbide (SiC) and/or silicon carbide (SiC), and metal silicon (Si) as a 
principal component. As cordierite, any, such as orientation, non-orientation, alpha crystalline substance, and beta crystalline 
substance, are sufficient. As silicon carbide, any, such as alpha crystalline substance and beta crystalline substance, are sufficient. 
[0022] Moreover, other components, such as a mullite, zircon, aluminum titanate, clay bond silicon carbide, a zirconia, a spinel, an 
indialite, Safi Lynn, corundum, and a titania, may be contained. 

[0023] In this invention, foaming resin is mixed and fabricated to the above-mentioned ceramic raw material. Although which a well- 
known approach is sufficient as the shaping approach, in order to produce more efficiently and to raise the effectiveness of foaming 
resin, it is desirable to knead and to form a plasticity plastic matter after throwing in a binder, foaming resin, a plasticizer, and water. 
Subsequently, although fabricated using a plasticity plastic matter, as for shaping, it is desirable to carry out by the extrusion method at 
the point which can perform an extrusion method, the injection-molding method, a press-forming method, and a ceramic raw material 
by the approach of forming the breakthrough after shaping in the shape of a cylinder etc., is made to carry out orientation of the 
cordierite crystal for example while continuous molding is easy especially, and is made to low thermal expansion nature. As an 
extrusion method, in order to suppress the deformation after shaping, vertical push shaping extruded to a lengthwise direction from a 
top to the bottom is desirable. When mold goods-ed are minor diameter articles, horizontal push shaping extruded in a longitudinal 
direction is possible, but when mold goods-ed are major-diameter articles, in order to inhibit the deformation after shaping, vertical 
push shaping extruded to a lengthwise direction from a top to the bottom is desirable. 

[0024] Subsequently, desiccation of a generation form can be performed by hot air drying, microwave desiccation, dielectric drying, 
reduced pressure drying, the vacuum drying, freeze drying, etc., and it is desirable quick and to perform the whole at the desiccation 
process which is the point which can be dried to homogeneity and combined hot air drying, microwave desiccation, or dielectric 
drying especially. 

[0025] It is desirable to calcinate at the temperature of 1410-1440 degrees C under an atmospheric-air ambient atmosphere finally, 
when a ceramic raw material usually uses cordierite as a principal component although baking of a desiccation Plastic solid is based 
also on the magnitude of a desiccation Plastic solid. Moreover, when a ceramic raw material uses SiC as a principal component, in 
order to prevent oxidation of SiC, it calcinates under non-oxidizing atmospheres, such as N2 and Ar. As a burning temperature, when 
combining SiC with silicon nitride etc., it is the temperature which silicon nitride powder softens, and it is desirable to calcinate at the 
temperature of 1 550-2000 degrees C. To combine SiC particles by the recrystallizing method, it is required to calcinate at the 
temperature of at least 1 800 degrees C or more. Furthermore, when a ceramic raw material uses SiC and Si as a principal component, 
it is desirable under non-oxidizing atmospheres, such as N2 and Ar, to calcinate at the temperature of 1400-1800 degrees C. In 
addition, a desiccation process and a baking process may be performed continuously. 
[0026] 

[Example] Hereafter, an example explains this invention concretely. 

[0027] (Example 1 ) acrylic with pitch-diameter [ finishing / foaming / carry out weighing capacity of the cordierite-ized raw material 
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which consists of talc a kaolin, an alumina, an aluminum hydroxide, and a silica so that it may become a cordierite presentation, and / 
of 50 micrometers ], and a **** thickness of 0.2 micrometers nitril [ copolymerization object foaming resin 2.5wt% of], and graphite 
powder 1 0wt%, and methyl cellulose 5wt%, and surfactant 0.5wt%, and water - in addition, it kneaded by the kneader and the 
plasticity plastic matter was obtained. The cylinder-like plastic matter was fabricated through this to the vacuum kneading machine. It 
was 2.3MPa when the appearance Young's modulus at the time of hollowing a 25mm phix30mm (die length) solid cylinder object, and 
compressing it by 1 mm/s by the autograph (Shimadzu make) from this cylinder-like plastic matter was measured. 
[0028] Subsequently, extrusion molding of the honeycomb of 300 micrometers in outer-diameter phi300mm and septum thickness and 
number 300-/in2 of eels was carried out for the cylinder-like plastic matter fabricated with the vacuum kneading machine to the 
lengthwise direction from a top to the bottom with the ram type extruding press machine. Next, the acquired Plastic solid was dried, it 
cut in die length of 350mm, and the ends surface part was alternately closed in the shape of a hound's-tooth check with the paste of a 
cordierite-ized raw material. This was calcinated at the schedule of 150 hours, and 1420 degrees C of maximum temperatures with the 
periodic kiln combustion furnace. Consequently, the honeycomb mold filter of the good nature baking object of cordierite was 
obtained, without a crack occurring in baking. For porosity, the average pore diameter was [ the coefficient of thermal expansion of 35 
micrometers and the direction of extrusion of the material property of a baking object ] 0.8x1 0-6/degree C 68%. The above-mentioned 
result is shown in a table 1 . 

[0029] (Examples 2-4) The plasticity plastic matter was created like the example 1, and the appearance Young's modulus created the 
cylinder-like plastic matter which changed as shown in a table 1 . this - an example 1 - the same - carrying out - a honeycomb - 
extrusion molding - it calcinated and the baking object was acquired. The porosity, average pore diameter, and coefficient of thermal 
expansion of the acquired baking object are shown in a table 1 . 

[0030] (Example 5) Except having made the addition of foaming resin into 5.0wt(s)%, the plasticity plastic matter was created like the 
example 1 , and the appearance Young's modulus created the cylinder-like plastic matter which changed as shown in a table 1 . this — 
an example 1 - the same carrying out - a honeycomb — extrusion molding - it calcinated and the baking object was acquired. The 
porosity, average pore diameter, and coefficient of thermal expansion of the acquired baking object are shown in a table 1. 
[003 1] (Example 6) Except having made the graphite powder addition into 0wt%, and having made the addition of foaming resin into 
10.0wt(s)%, the plasticity plastic matter was created like the example 1, and the appearance Young's modulus created the cylinder-like 
plastic matter which changed as shown in a table 1 . this - an example 1 - the same - carrying out — a honeycomb - extrusion 
molding - it calcinated and the baking object was acquired. The porosity, average pore diameter, and coefficient of thermal expansion 
of the acquired baking object are shown in a table 1. 

[0032] (Example 7) a graphite powder addition - the addition of 15wt(s)% and foaming resin - 0.5wt(s)% - carrying out - further ~ 
PET powder - 5wt(s)% and PMMA resin powder - 5wt(s)% - except having added, the plasticity plastic matter was created like the 
example 1 , and the appearance Young's modulus created the cylinder-like plastic matter which changed as shown in a table 1. this - 
an example 1 - the same - carrying out - a honeycomb — extrusion molding - it calcinated and the baking object was acquired. The 
porosity, average pore diameter, and coefficient of thermal expansion of the acquired baking object are shown in a table 1. 
[0033] (Example 8) the addition of foaming resin - 1 .0wt(s)% - carrying out - further - PET powder - 5wt(s)% and PMMA resin 
powder ~-5wt(s)% - except having added, the plasticity plastic matter was created like the example 1, and the appearance Young's 
modulus created the cylinder-like plastic matter which changed as shown in a table 1. this - an example 1 - the same - carrying out - 
a honeycomb - extrusion molding - it calcinated and the baking object was acquired. The porosity, average pore diameter, and 
coefficient of thermal expansion of the acquired baking object are shown in a table 1. 

[0034] (Example 9) SiC powder 80wt% and Si powder 20wt% were used as the ceramic raw material, hydroxypropyl-methylcellulose 
8.0wt%, copolymerization object foaming resin 2.0wt% of acrylic nitril with a pitch diameter [ finishing / foaming / of 50 
micrometers ] and a **** thickness of 0.2 micrometers and water were added surfactant 0.5 wt% to this, it kneaded by the kneader to 
it, and the plasticity plastic matter was obtained. The cylinder-like plastic matter was fabricated through this to the vacuum kneading 
machine. It was 2.2MPa when the appearance Young's modulus at the time of hollowing a 25mm phix30mm (die length) solid 
cylinder object, and compressing it by 1 mm/s by the autograph from this cylinder-like plastic matter was measured. 
[0035] Subsequently, extrusion molding of the honeycomb of 300 micrometers in **60mm (a cross section is 60mmx60mm) and 
septum thickness and number 300-/in2 of eels was carried out for the cylinder-like plastic matter fabricated with the vacuum kneading 
machine to the longitudinal direction with the ram type extruding press machine. Next, the acquired Plastic solid was dried, and it cut 
in die length of 200mm, and closed alternately in the shape of a hound's-tooth check with a paste (SiC powder 80wt% and Si powder 
20wt%). At the ambient atmosphere furnace, an oxidizing atmosphere and 400 degrees C or more are argon atmosphere to 400 degrees 
C, and this was calcinated at the schedule of 50 hours, and 1450 degrees C of maximum temperatures. Consequently, the honeycomb 
mold filter of the good quality of Si joint SiC was obtained, without a crack occurring in baking. For porosity, the average pore 
diameter was [ the coefficient of thermal expansion of 15 micrometers and the direction of extrusion of the material property of a 
baking object ] 4.2x1 0-6/degree C 58%. 

[0036] (Example 10) With a pitch diameter of 1 0 micrometers SiC powder 80wt% and with a pitch diameter of 1 micrometer SiC 
powder 20wt% were used as the ceramic raw material, hydroxypropyl-methylcellulose 8.0wt%, copolymerization object foaming resin 
2.0wt% of acrylic nitril with a pitch diameter [ finishing / foaming / of 50 micrometers ] and a **** thickness of 0.2 micrometers and 
water were added surfactant 0.5wt% to this, it kneaded by the kneader to it, and the plasticity plastic matter was obtained. The 
cylinder-like plastic matter was fabricated through this to the vacuum kneading machine. It was 2. IMPa when the appearance Young's 
modulus at the time of hollowing a 25mm phix30mm (die length) solid cylinder object, and compressing it by 1 mm/s by the 
autograph from this cylinder-like plastic matter was measured. 

[0037] Subsequently, extrusion molding of the honeycomb of 300 micrometers in **40mm (a cross section is 40mmx40mm) and 
septum thickness and number 300-/in2 of eels was carried out for the cylinder-like plastic matter fabricated with the vacuum kneading 
machine to the longitudinal direction with the ram type extruding press machine. Next, the acquired Plastic solid was dried, and it cut 
in die length of 200mm, and closed alternately in the shape of a hound's-tooth check with the paste of SiC powder. At the ambient 
atmosphere furnace, an oxidizing atmosphere and 400 degrees C or more are argon atmosphere to 400 degrees C, and this was 
calcinated at the schedule of 50 hours, and 2200 degrees C of maximum temperatures. Consequently, the honeycomb mold filter of the 
good quality of SiC was obtained, without a crack occurring in baking. For porosity, the average pore diameter was [ the coefficient of 
thermal expansion of 10 micrometers and the direction of extrusion of the material property of a baking object ] 4.5x1 0-6/degree C 
59%. 

[0038] (Example 1 of a comparison) As ostomy material, PET powder 15wt%, in the same cordierite-ized raw material as an example 
I , PMMA resin powder 20wt% was added, and surfactant 0.7wt% and water were added methyl cellulose 7wt%, it kneaded by the 
kneader, and the plasticity plastic matter was obtained graphite powder 25wt% in it. The subsequent process produced the honeycomb 
mold filter of the quality of cordierite like the example 1 . 
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[0039] When calcinated on the same baking conditions as an example 1, the crack went into the filter by baking and the perfect filter 
was not obtained. For porosity, the average pore diameter was [ the coefficient of thermal expansion of 20 micrometers and the 
direction of extrusion of the material property of a baking object ] 1.0xl0-6/degree C 67%. 

[0040] (Example 2 of a comparison) By the same weight ratio, only amount of water decreased the same raw material as an example 1 , 
foaming resin, a binder, etc., they were kneaded, and the cylinder-like plastic matter was fabricated with the vacuum kneading 
machine. It was 3.2MPa when the appearance Young's modulus at the time of hollowing a 25mm phix30rnm (die length) solid 
cylinder object, and compressing it by 1 mm/s by the autograph from this cylinder-like plastic matter was measured. The subsequent 
process produced the honeycomb mold filter of the quality of cordierite like the example 1. Although the crack was not generated in 
baking, for porosity, the average pore diameter was [ the coefficient of thermal expansion of the material property of 19 micrometers 
and the direction of extrusion ] 0.4x1 0-6/degree C 53%. Since this had the too hard plasticity plastic matter, foaming resin is crushed 
by kneading, clay mixing, and the process of shaping, and it is considered that porosity fell 

[0041] (Example 3 of a comparison) The cylinder-like plastic matter was fabricated with the vacuum kneading machine like the 
example 7 except having made the addition of foaming resin into 0.3wt(s)%. It was 1.3MPa when the appearance Young's modulus 
was measured like the example 1 . Although the subsequent process produced the honeycomb mold filter of the quality of cordierite 
like the example 1 , it was crushed with a self-weight at the time of extrusion molding, and a good honeycomb was not obtained. For 
porosity, the average pore diameter was [ the coefficient of thermal expansion of 22 micrometers and the direction of extrusion of the 
material property of a baking object ] 0.6x 1 0-6/degree C 58%. 

[0042] ( Example 4 of a comparison) Other than having made the addition of foaming resin into 1 5 wt(s)%, although kneaded by the 
kneader using the same raw material as an example 6, a plasticity plastic matter was not obtained and it was not able to fabricate. 
[0043] (Example 5 of a comparison) By the same weight ratio, only amount of water decreased the same raw material as an example 9, 
foaming resin, a binder, etc., they were kneaded, and the cylinder-like plastic matter was fabricated with the vacuum kneading 
machine. It was 3.5MPa when the appearance Young's modulus was measured like the example 1. The subsequent process produced 
the honeycomb mold filter of the quality of Si joint SiC like the example 9. Although the crack was not generated in baking, for 
porosity, the average pore diameter was [ the coefficient of thermal expansion of the material property of 10 micrometers and the 
direction of extrusion ] 4.3x1 0-6/degree C 48%. Since this had the too hard plasticity plastic matter, foaming resin is crushed by 
kneading, clay mixing, and the process of shaping, and it is considered that porosity fell. 

[0044] (Example 6 of a comparison) As ostomy material, PET powder 10wt%, in the same ceramic raw material as an example 9, 
PMMA resin powder 10wt% was added, and surfactant 0.8wt% and water were added hydroxypropyl-methylcellulose 8wt%, it 
kneaded by the kneader, and the plasticity plastic matter was obtained in it. Next, the cylinder-like plastic matter was fabricated 
through this plasticity plastic matter to the vacuum kneading machine. It was 3.6MPa when the appearance Young's modulus was 
measured like the example 1 . When the subsequent process was calcinated on the same baking conditions as an example 9 as well as 
an example 9, the crack went into the filter by baking and the perfect filter was not obtained. For porosity, the average pore diameter 
was [ the coefficient of thermal expansion of 13 micrometers and the direction of extrusion of the material property of a baking 
object ] 4.2x1 0-6/degree C 57%. 
[0045] 
[A table 1] 
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[0046] In addition, the average pore diameter of the honeycomb mold filter obtained in the above-mentioned example and the example 
of a comparison, porosity, and the appearance Young's modulus of a plasticity plastic matter were measured by the approach shown 
below. 

[0047] (1 ) The average pore diameter was measured by the mercury pressure close type porosimeter by the average pore diameter 
microphone ROMERI tex company. 

[0048] (2) When cordierite was used as a porosity ceramic raw material, the true specific gravity was made into 2.52 g/cm3, and 
porosity was calculated from total pore volume. When SiC and Si were used as a ceramic raw material, 3.1 lg /of the true specific 
gravity was set to 3 cm, and porosity was calculated from total pore volume. When SiC was used as a ceramic raw material, 3.20g /of 
the true specific gravity was set to 3 cm, and porosity was calculated from total pore volume. 
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[0049] (3) As shown in drawing J , appearance Young's modulus appearance Young's modulus graph-ized relation of the load over the 
variation rate measured by the autograph, drew the tangent from the zero, saw the inclination, and made it Young's modulus. 
[0050] 

[Effect of the Invention] The remarkable effectiveness that the ceramic structure with high porosity can be obtained is done so, without 
using inflammable powder so much according to the manufacture approach of this invention, as explained above. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

| Drawing.!] It is the graph for which it asked from the relation of the load over the variation rate measured by the autograph and 
which sees and shows the straight line of Young's modulus. 
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